Correlation of neurochemical and behavioral effects of triethyl lead chloride in rats.
Adult male Fischer-344 rats were dosed sc with 1 or 2.5 mg/kg of triethyl lead chloride (TEL) for 5 consecutive days. One week after the last dose, TEL-exposed rats had decreased Met-enkephalin in the hypothalamus, septum, and frontal cortex, while substance P was decreased in the hippocampus and frontal cortex. Dopamine (DA) and dihydroxyphenylacetic acid (DOPAC) in the caudate nucleus were not altered by TEL nor were serotonin (5-HT) and 5-hydroxyindoleacetic acid (5-HIAA) in the caudate nucleus, hypothalamus, hippocampus, or frontal cortex. In a second experiment, rats were dosed with 1.75 mg/kg sc for 5 days. Subsequent assay of brain tissue indicated that TEL decreased met-enkephalin levels in the septum of rats one and seven days after cessation of dosing; effects on substance P were not observed. TEL-induced decreases in Met-enkephalin in the septum were temporally associated with increased hot plate latencies. One day after cessation of dosing with TEL, concentration of 5-HIAA in the caudate nucleus, hippocampus, frontal cortex, and brain stem, and 5-HT in the hippocampus and brain stem were increased. Biogenic amine concentrations were not affected in any other region or at any other time postdosing. A third experiment indicated that TEL-induced analgesia could be attenuated by 10 mg/kg chlordiazepoxide or 10 mg/kg of naloxone. The present results suggest that TEL-induced analgesia may be due to alterations in emotionality or reactivity to noxious stimuli, which may be associated with the alteration in delta opiate mechanism in the limbic system, such as the change of septal enkephalin neuronal activities.